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A radlarion evaluation was performed on 28C256 {EEPROM) 1o determine the total dose tolerance of thesc parts. A
brief summary of the test results is provided below. For detailed information, refer to Tables I through IV and
Figure 1.

The total dose testing was performed using a “Co gamma ray source. During the radiation testing, four parts werc
irradiated under bias (see Figure 1 for bias configuration), two parts were irradiated imbiased and two parts were
used as control samples, The total dose radiation levels were 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4,45,5,6, 7, 8,9 10, 11,
£2, 13, 14, 15, 20, 25 and 30 krads". The dose rate was between 0.02 and 0.30 krads/hour (sec Table 11 for radiation
schedule). After the 30 krad exposure, the parts were annealed for 264 hours at 25°C. Afer each radiation
exposure, parts were elegtrically tested according to the test conditions and the specification limits” listed in Table
TIL These tests included two fonctional tests (READ CHKBD) at 0.5 Mhz, one with Vee and Vih = 4.5 V and one
with Vee and Vih =55 V.

All parts passed initial electrical measurements. The initlal electrical measuremrents included six functional tests:
three with Vee = 4.5 V (WR/RD ZEROES, WR/RD ONES, WR/RD CHKBD) and the same three with Vec =553 V.,
Prior to the first irradiation, a checkerboard pattern was written into the parts to be irtadiated. However, after the
start of the radiation exposures, only the reading of the checkerboard pattern was performed after gach irradiation
step. Mo writing of zeroes, ones or the checkerboard was done after the start of the radiation. The tests were
performed this way in order to determine if the parts retained the checkerboard pattern during the irradiation steps.

Al parts passed all functional and parametric tests throughout all irradiation steps up 1o and including the § kmad
irradiation level. After the 9 kyad irradiation, two of the biased parts (S/N 1313 and 1323) exceeded the maximum
specification limit of 350 pA for ICCL3 and ICCHS, with readings of 1.031 and 1.023 mA, respectively, for S/N
1313 and 847 and 838 pA, respectively, for /N 1323. All biased parts passed all other functional and parametric
tests at this level. Both unbiased parts passed all Tanctional and parametric tests at this level,

After the 10 krad irradiation, S/N 1313, 1323 and 1234 (all biased) exceeded the maximum specification limits for
ICCL3 and ICCH3, with readings of 1180, 960 and 390 pA, respectively, for ICCL3 and 1180, 96% and 390 pA,
respectively, for ICCH3. All biased parts passed all other Tunctional and parametric tests at this level. Both
unbiased parts passed all functional and parametric tests at this level.

* The term rads, as used in this document, means rads(silicon). All radiation levels cited are cumulative,
These are manufacturer’s pre-irradiation data specification limits. No post-irradiation fimits were provided by the
7 manufacturer at the time these tests were performed. .
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Between the 11 krad and 15 krad irradiation levels, degradation continued to be chserved in ICCL3 and ICCH3,
with readings increasing to as high as 6779 pA. In addition, $/N 1313 and 1323 (biased) exceeded {he maximum
specification limit of 3.00 pA for ICCL2 and ICCH2, with readings of up to B13%9 pA.

After the 15 krad irradiation, all biased parts continued 1o exceed specification limits for ICCL3 and ICCH3, with

readings ranging from 1093 to 8815 pA and S/N 1313 and 1323 {biased) exceeded specification limits for 1ICCL2

and TCCH2, with readings ranging from 7754 to 10140 pA, In addition, SN 1313 exceeded the maximum

specification limit of 10.0 pA for FOZH, with readings ranging from 15.2 to 18.4 pA. All biased parts passed all

nther functional and parametric tests at this level. Both unbiased parts passed all functional and parametric tests at
" this level,

After the 20 krad irradiation, all biased parts excueded specification limits for ICCL2, ICCHZ, 1CCL3 and ICCH3,
with readings ranging from 7.8 mA to 16 mA (the maximum the test setup could measure) for ICCLZ and ICCH2,
and from 6490 to 16000 pA {the maximum the test setup could measure). In addition, S/N 1234 and 1313 exceeded
specification limits for IOZH, with readings ranging from 11.0 to 57.8 pA, and S/N 1313 fell below the minimum
specification limit of -10.0 pA for IQZL, with a reading of -18,5 A, Data for the unbiased parts were oot available
at this level.

After the 25 krad irradiation, two blased samples (S/N 1313 and 1323) and one unbiased sample (/N 1238) failed
Punctional Tests # 1 and 2. All biased parts exceeded specification limits for ICCL2, ICCHZ, ICCL3Y and ICCH3,
with readings ranging from 8.6 mA %0 16 mA (the maximum the test setup could measure) for [ICCL2 and JCCH2,
and from 7324 to 16000 pA (the maximum the test setup could measure) for ICCL3 and TCCH3. In addition, ali
biasad parts exceeded specification limits for [OZH, with readings ranging from 14.0 to 120 pA. S/N 1313 and
1323 (biased) and 5/N 1238 (unbiased) fell below the minimum specification limit for IOZL, with readings ranging
from -15.9 to -37.4 pA (biased) and a reading of 107 pA (unbiased). S/N 1323 (biased) fell below the minimum
speclfication limit for VOH, with a reading of 0.0 V. S/N 1238 (unbiased) fcll below the minimum specification
limit of 0.0 V for VOL, with a reading of -1.0 V and fell betow the minimum specification limit of 2.4 V for VOH,
with a reading of 1.2 V. S/N 1238 also fell below the minimum specification limit of -10.0 pA for 1L, with a
reading of 41.7 pA. S/N 1241 (unbiased) passed all functional and parameiric tests at this level.

After the 30 krad irradintion, S/N 1313 and 1323 (biased) continued to fail Functional Tests # 1 and 2, while S/
1238 (unbiased) passed both functional tests at this level. S/N 1238 also read within specification limits for all other
paramerric. tests. All biased parts exceeded specification fimits for ICCLZ, FCCH2, ICCL3 and ICCH3, with
readings ranging from 13.4 mA to 16 mA (the maximumm the test setup could measure) for ICCL2 and ICCH2, and
from 12130 to 16000 pA (the maximum the test setup could measure) for ICCL3 and ICCH3. In addition, all
biased parts exceeded specification limits for LOZH, with readings ranging from 36.0 to 188 A, S/N 1234, 1313
and 1323 (biased) fell below the minimum specification limit for IOZL, with readings ranging from -11.1 to -55.5
uA. Both unbiased parts passed all functional and parametric tests at this level.

After annealing for 264 hours at 25°C, no recavery was observed.

Table [V provides a summary of the functional test results and the mean and standard deviation values for each
parametes for both biased and unbiased parts after each irradiation exposure and annealing step.

Any further details about this evaluation can be obtaired upen reguest. 1f you have any questions, please call me at
(301} 731-8954. - :
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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
A couttesy to other government agencies and contractors. Any distribution of
this document, or application ot use of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

(7) The information was developed for general guidance only and is subject to
change at any timse;

(b) The information was developed under unique GSFC lahoratory conditions
which may differ substantially from outside conditions;

(¢} GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions;

(d) The information should not be construed as a representation of product
performance by either GSFC or the manufacturer;

{¢) Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure |, Radiation Bias Circuit for 28C256
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“ 1} Voo = +5.0 VDC + 0.5 VDC, Veof2 = 2.5 VDC £ ©0.25 VBC

2} All resistors R = 2.0K Ohms % 10%, 1/4 W
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TABLE L. Part Information
Generic Part Number: 28C256*
TOMS Part Number  3962-8852503ZC
TOMS Control Number: 12996
Charge Number:  ER52818
Manufacturer: SEEQ
Lot Date Code (LDC):  9133B
Quantity Tested;: 8
Serial Mumber of Conirel Samples: 1245, 1242
Serial Numbers of Biased Radiation Samples: 1313, 1323, 1321, 1234
Serial Mumbers of Unbiased Radiation Samples: 1238, 1241
Part Function:  EEPROM
Part Technology:  MOSFET
Package Style:  28-pin Flatpack
Test Equipment:  5-50

Engineer; K. Kim

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part,
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TADLE II. Radiation Scheduls for 28C234

I3 INITIAL ELECTRICAL MEASUREMENTS ... oottt s nme s s 04/18/95

2) 0.5 KRAD [RRADIATION (0.029 KRADSHOURY, et mm e sss s 04/18/95
POST-0.5 KRAD ELECTRICAL MEASUREMENT .. ...ttt st s 04/19/95

3) 1.0 KRAD IRRADIATION (0.029 KRADSHOUR) ..co...oesessssssssnsssssrasnssmasmnssnsssssnnsnsans U4 19795
POST-1.0 KRAD ELECTRICAL MEASUREMENT ...t assmmisossisnrss ereiennens Q420195

4) 1.5 KRAD IRRADIATION (0.029 KRADSHOUR) .........c. it vereineene Q420195
POST-1,5 KRAD ELECTRICAL MEASUREMENT......coco i ecrssrcinssnssmsnmmssmanssnsssnmsanssnenns W2 195

5) 2.0 KRAD IRRADIATION (0.026 KRADSHOUR) ..c.ccuonrininmmsssiimssisasisesismsasssmssissssassssisss st i sss i 04/21/935
POST-2.0 KRAD ELECTRICAL MEASUREMENT.....ccococnmmammenmmsessisessimsiisssonssmsanmmssns e WH22/93

6) 2.5 KRAD IRRADIATION (0.027 KRADS/HOUR) c...covccrenrnsstsmisssissinssnmssiasissmasssrsnrrarssseriseeeseess 04722793
POST-2-$ KRAD ELFJCTRICAL MEASI.]REmTIIII..llll.lllll.1lllllllDD!'llDIIlll“l|....li“i|l.'ll“"l'"'l'll."""""""'""l ma3'rg5

7) 3.0 KRAD IRRADIATION (0.03 KRADSHOUR) ..oo.cceireisssmssssmssisssssssransssss s ossssssassnness GHI IS
POST-3.0 KRAD ELECTRICAL MEASITREMENT.........cccc s SPTTPURRN 04/24/95

8) 3., 5 KRAD TRRADIATION (0.03 KRADSHOUR] ... varrb s e 04/24/95
POST-3.5 KRAD ELECTBRICAL MEASITREMENT ... i s s sss s s i s anssessassss 04/25/95

) 4,0 KRAD IRRADIATION (0.03 KRADS/HOUR) .oooccceoo oo eessescsssassssessssssssnsssssessessassssssmsansssnsss Q425195
POST-4.0 KRAD ELECTRICAL MEASUREMENT.......cccoccevcorrsmesecsssressssesssmsssssessssssssssssssisssssssssssssssessass OH2G/9S

10) 4.5 KRAD [RRADIATION (0.02 KRADSHOUR) ......c.ooorrmenciemecsresmncannesm e cssm s csnssicsbessstsssssinassns UHZ6/95
POST-4.5 KRAD ELECTRICAL MEASUREMENT........ccoooinimminimsssnnnsssmnassnassmsssnemsssentitemesissninssnnas BHZT93

11) 5.0 KRAD IRRADIATION (0.03 KRADSHOUR) ...covvrernrccrnrnmsrneremecrssse e meesssssssssissamnsssmsssnssannanes OH27/93
POST-5.0 KRAD ELECTRICAL MEASUREMENT .......cotiiimisares e s et st st smt s asa s 04/28/95

12) 6.0 KRAD RRADIATION (0.06 KRADSHOUR) ...ttt sierissnsseriss s s s 05/02/95
POST-6.0 KEAD ELECTRICAL MEASUREMENT .......covnioiiimnisiimisnns s csnssss s s rasases s r3/03/935

13) 7.0 KRAD IRRADIATION (0.06 KRADSAIOUR)......... DO OO G3/03/95
POST-7.0 KRAD ELECTRICAL MEASUREMEMNT ...ttt siie s st s s s sneennnas 05/04/95

14) 8.0 KRAD IRRADIATION ¢0.06 KRADSAIOUR) ........oomvvmrriiinns L b e e e 05/04/95%
POST-8.0 KRAD ELECTRICAL MEASUREMEHNT. ...t st st sttt e 05/05/95

15) 9.0 KRAD IRRADIATION (002 KRADSHOUR) . vetvireeitiossinnrresemssecsieesis st s rms s ssessnsvoess 05/05/95
POST-9.0 KRAD ELECTRICAL MEASUREMENT .....ccoim i imimesnitssnimenimccrmsc st s e em st smmss s 05/08/95

16) 10,0 KRAD IRRADIATION (0.06 KRADSHOURY cou.omncrvemsimsssscnssssmmsrsssemmsssenssessssssersssssssrenesssarrasess 00/ 00195
POST-10.0 KRAD ELECTRICAL MEASUREMENT........cocoirimaiesiiman e isserasmssassssnsmm s smsssnseas 05/09/95

17) 1 1.0 KEAD IRRADIATION (0,06 KRADS/HOURJ .o 097 1335
POST-11.0 KRAD ELECTRICAL MEASUREMENT.......cccccimimemminmminemsmsasian s s ssisssssmasnns 05/12/95

'
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18) 12.0 KRAD IRRADIATION (0.02 KRADSHOUR) c.ooosonsrssrsrmssrmmmssenssustissssissrssaseseassssersscssesssssessersesees 05/12/95
POST-12.0 KRAD ELECTRICAT, MEASTTREMENT.....ccooscersunsessssssrssssssessssssssrassssseseesessses sssessssrasesmesermseens 05/15/95
19} 13.0 KRAT [IRRADIATION (0.06 KRADSIHOUR) wuvvvsscersscomsssssssenssmssscorssssssssasesssesereesseressossersines 05/15/95
POST-13.0 KRAD ELECTRICAL MEASUREMENT ..cosscocsccreeseesoassssssssssssssssssessrsss eses essassssossesossssssssesessese 05/16/95
30) 14.0 KRAD [RRADIATION (0.06 KRADS/HOURD v.vvovmssonssserssssessesesseesssssesssrssssesesseresacsisssssesssnsssssnss 05/16/95
POST-14.0 KRAD ELECTRICAL MEASUREMENT....ovvosssveesceseeseseseesesssresssnssssseeesesessssesssesssessesessseseon 05/17/9%
- 21) 15.0 KRAD IRRADIATION (0.06 KRADS/HOURY .coorvvevrerermsessremscosssssescsssssssmsasssrassosssssesssssssons 05/17/95
POST-15.0 KRAD ELECTRICAL MEASUREMENT ..vvvvsccserersescresssrerssrmsssssscscanssssossossssosssssssossssssse o 05/18/95
22) 20 KRAD IRRADIATION (0,30 KRADSHOUR) coccevrvcrnsesasssserssssssesmsssesseesssssssssossssceessosstsseisesessarsars 05/22/95
POST-20 KRAD ELECTRICAL MEASUREMENT ccovvsvssssessssessssesssssssssssassssassssassssssssseassssssssasacis-esossssassnanns 05/23/95
33) 25 KRAD [RRADIATION (0.29 KRADSIHOURY wucturscerrsenssssraressessomssseesssssesesessscresssosscmssssssssassssass s 05/23/95
POST-25 KRAD ELECTRICAL MEASUREMENT cvv.vuvsevsssssusssssssesesseressssesssemssssssessarssssiesssessesss s sesmmaes 05/24/95
24) 30 KRAD IRRADIATION (0.29 KRADS/HOURY 1vvserssvrereseomsereresseressssossssseesesssesessssissoseressmrsisssssssss 05/24/93
POST-30 KRAD ELECTRICAL MEASUREMENT ....coooovvvvevsseescesesceesssoresssressssrassssses s st s sesscesisssio 05/25/95
25) 264-HOUR ANNEALING @257C yuveeressssesesisssssssssesssssesesseeesssessesssseeesassiesssasessorss sssesss essesssssise 05/25/05
POST.264 HOUR ANNEAL ELECTRICAL MEASUREMENT .o oo 06/05/95

* The radiation steps were performed in Increments as 5ﬁ1al] as 0.5 krad due to the fact that, in an earlier test (reporl
no. PPM-95-141), parts from a similar LDC showed dagradation at less than 2.5 krad.

PARTS WERE IRRATHATED AND ANNEALED UNDER BIAS; SEE FIGIURE 1.

i S
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Table 11, Electrical Characteristics of 280256
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The initial electrical measurements included six functional tests: three with Vee = 4.5 V (WR/BD ZEROQES,

WR/RD ONES, WR/RD CHKBD} and the same three with Vec = 5.5 V. Prior to the first imradiation, a
only the reading of the checkerboard patiern (FUNC] and FUNC2) was performed after each irradiation step, No

writing of zeroes, ones or the checkerboard was dene aller the starl of the radiation. The tests were perfonned this
way in order to determine if the parts retained the checkerboard pattern during the irradiation steps. This was done

checkerboard pattern was written into the parts to be irradiated, However, afier the start of the radiation exposures,
at the request of the project.
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TABLE I'V: Summary of Electrical Measurements after Total Dose Exposures and Anncaling for 28C256 /1

Total Dose Exposure (krads),
Initial 0.5 1.0 1.5
# Functional Tests /2 Pattern Biased | Umbiased| Biased | Unbiased| Biased | Unbiased| Biased | Umbiased
1 | Vermd 5V, Vil=t. 4%, Vik=a SV Freq.~0L5MHz | READ CHRED : - : ; -.
2 | Veem5. 5V, Vi=L. 0V, Vik=5.5V, Freq ~LSWH: | READ CHEBD
Spec. Lim.J3
# Faramefers Units min max mean sd |mean ad {mean »d
1lvoL mv | o i ' . | 13 |79 2.0
2|von v | 24 ' 01
3|IIL pA | 10 0
4|0H pa | -10 0
S|IOZL pA | -1D L
6 |[1GZH pA | 1D 0
7[10E pA | -10 50 .50
s|1cC1 mA | 0 .29 29
9 |ICCL2 mi | 0 .03 02
101CCH2 mA Q A3 A2
11ICCL3 pA | @ : 0 24 as
12| ICCH3 pA | 0 37 E 4.0
13 TAVQVLH /4 ns 0 4.2 3
14 TAVQVHL /4 ns | 0 asf 15 |:
otes:

I/ The Iﬁean and stamdard deviation values were cakculaied over the four bissed and two umbiased parts irradiated in this testing.
The coatrol samples remained constant throughout the testing and are not included in this table,

2 "PY indicates that all parts passed this test at this irradiatiom or annealing level, "F™ indicates that all parts failed this test
at this irradiation ot annealing level. "nPmF" indicates that n parts passed and m parts failed this test at this ircadiation or
annenlimg level.

3/ These are manufacturer's pre-trradiation dats sheet spectfication llmits, Ne post-ivradiation kmits were provided by the
manufacturer at the time these tests were performed.

4/ Due to flnctuations n the test equipment, some parts, including the control samples, failed these tests randomly after some
radiation steps. These readings are not inclheded in the statistics,
5/ Data for thesz parts at this level were mot available,




C'FEPORTS\253.M1LS.

TABLE LV (Cont'd.): Summary of Electrical Measuremenis after Total Dose Exposures and Annealing for 28C256 /1

Total Dase Exposare (krads) ‘
2.0 2.5 3.0 3.5

# Functional Tests f2 Pattern Biased | Unbiased| Biased Unbirsed| Biesed | Unbiased| Biagsed | Umbiased
1 | ver=a.5%, Vil=0.0V,¥ih=4.5V Freq =LIME: | READ CHEBD
2 |Werms SV, Vil=0.0V, ¥k =5 5V, Freq ~L5ME:z | READ CHEBD

Spec. LimJS3
# Parameters Units min max 5d |mean sd |mean sd |meam sd |mean ad |mesn  sd
1|voL mv [ o | 450 1.8 | ] 1.8 1.8 [794
2|VOH V | 24| 45 A1 A1 L]
3, pA | -10 | 10 0 D 0
4|IH pA | -10 | 10 1] b 0
S|IOZL pA | <10 | 0 D ] 0
6/10ZR pA | 10| 10 0 0 °
7 [IGE pA | <10 | 100 A2k .53 09
811CC1 mA [ 0 | 30 a1 30 04 |
9 1ICCL2 0| 3 02 a2 o1 |
10ICCH2 mA | 0 3 02 A2 02
11/ICCL3 pa | o |3s0 6.0 | 6.0 ot
121CCH3 ua | 0 | 350 40 | a5
13 TAVQVLH /4 s 0 | 250 7.9 7.2
14 TAVQVHL /4 ms | 0 |250 { 2.5 | 2.4
oles:

1/ The mean and standard deviztion values were caleulated over the four biased and two unbiased parts Irradiated in this testing.

The control samplea remained constant thromghout the testing and are not included in this table,

2/ “P" indicates that all parts passed this test at this irradiation or annealing level. "F” indicates that afl parts failed this test

at tis irradiation or annealing level. "oPmF™ Indicates that n parts passed aod m parts failed this test 2t this {rradlation or

annealing level.

3/ These are manafacturer's pre-irradiation data sheet specification limits. No post-irradiation imits were provided by the

manufectarer at the time these tests were performed.
4/ Due to fluctuations in the test equipment, some parts, including the control samples, failed these tests randomly after some

radiation steps. These readings are not inclwded in the statistics,

5/ Data far these parts at thix level were mot availeble.
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TABLE IV (Cont'd.): Summary of Electrical Measurements after Total Dose Exposures and Annealing for 28C256 /1

Totat Dose Exposure (krads)
4.0 4.5 5.0 6.4

# Functlonal Tests /2 Pattern Biasged Biased | Unhiased| Biased | Unhbiased| Biased | Unbinsed
1 | Vieomd SY. Vi 0L0%, Vil d 3 ¥ Freq =L SMHz | REAT CHKED | :
2 | VeS8V, Vim0V, VIb=5 5V Freg =0.SMEx | READ CHKED |

Spee, LimJ3
# Parameters Units min max [mean ad mean #d [mean sd
1|voL mv | o {ase] :
2|VOH V [24] 45
3|IIL pa | -10| 10
4 |IIH pa | <10 | 10
5{I0ZL pA | -10 | 10
6 I0ZH pa | -10 | 10
7|10E paA | -10
g|ICC mA | O
2 |1CCL2 mA | &
10 ICCHZ mA 1
i|ICCL3 pA | ©
12jiccns pa | o
13 TAVOVLE /4 s 1]
I4TAVQVHL /4 s 0 B
otes:

1/ The mean and standard deviation values were ealeulated over the four bizsed and two unbiased parts irradiated in this testing.

The control samples remained constant throaghout the testing and are not ineladed in this tahle.
2f "PY indicates that all parts passed this test af this irradiation or anvealing level, "F" indicates that all parts failed this test
at this irradiation or annealing level. "nPmF" indicates that n parts paszed and m parts failed ¢his test at this irradiation or

annealing level.

3/ These are manufacturer's pre-irradiation data sheet specification limits. Mo pest-irradiation limits were provided by the

manufacturer af the time these teste were performed.

47 Due to flactuations im the teat equipment, some pkrts, intluding the control sampizs, failed these tesis randomly after some

radiation steps. These readings are not included in the statistics.
5/ Data for these parts at this kevel were mot available,

-11-
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TABLE IV (Cont'd.): Seinmary of Electrical Measurements after Total Dose Exposures and Annealing for 28C256 /1
Tatal Dose Exposure (krads)

7.8 80 9.0 10.0
# Functional Tests /2 Pattern Binsed | Unbiased| Biased Unbixsed| PBiased | Unbiased| Bissed | Unbiased
T | voema 5v, vt~ s 8V Vil 8Y Freq=~0.MHe | READ CHKBED ]
2 [Woo=s5V, VR~ 6V, Vik=5.5V Freq=0.5MH: | READ CHKED
Sper. Lim3
# Parameters Urits min max sd sd s |mean sd
1|voL mv | 0 [450 7
2|von V | 24| 45 01
3| ud {-10| 10
4|R pA | <18 | 10
5lozL pA | <10 | 10
6|10ZH pA | -10| 10
70K pA | -1 A1
$cc1 mA | 0 25 |
9|1CCL2 mA | 0 a0 |
10ICCH?2 mA | 0 10|
1ficcLs na | 0 116 |
121CCHY HA | 0 116 |
13{TAVOVLH 4 ns | 0 53 |
14TAVOVAL 14 ns | 0 2.0 |
otes:

1/ The meszn and standard deviation values were calenlated over the four bissed and two unbirsed parts irradiated in this testing.
The contrpl samplies remained constant throughout the testing and are not included in this table.

2 "P" imdicates that all parts passed this test at this irradiation or annealing level. "F" indicates that all parts failed this test
at this irrsdistion or annealing level. "nPmF" indicates that n parts passed and m parts falted this test at this irradiation ar

annealing level.

3/ These are manufacturer's pre-irradiation data sheet specification limits. Na post-irradiation limits were provided by the

manefactarer at the time these tests were performed.

4/ Due to fluchuations in the test equipment, some parts, including the control samples, failed these tests randomly after some

radiation steps. These rerdings are not incinded in the statistics.
5/ Data for these parts at this level were not avaifahle,
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TABLE IV (Cont'd.): Summary of Electrical Measurements after Total Dose Exposures and Annealing for 28C256 /1

Total Dose Expasure (krads)
11.0 12.D 13.0 14.0
# Functivnal Tests /2 Pattern Unbiased| Biased | Unbiased] Biased | Unbiased| HBiased | Unbiased
1 |Vord: SV, VEm0.0%, Vik=d 5V, Freq.~0.581Hz | READ CHKBD 2 Lp
2 | Veres SV, Vim0V, Vik=5 5V, Fruy =08V H: | READ CRERD [3
Spec. LimJ3 13.
# Parameters Units min marx sd |mean sd |mean sd |mean  ad sd |mean sd |mean sd |mean  ad
1/voL mv | o | 430 291 473 :
2[voH v |24 A1
3|11 pA | -10] 10 A6
4 |ITH pA | -10 | 10 ]
5|1OZL pA | <10 50 .10
& |[[OZH pA 1 -10 | 14 20
7 |IOE gA | -10 | 100 Sl
$|ICC1 mi LI k0 )
9|ICCL2 mA | O 3 43
10ICCH2 mA | 0 3 43
111ICCL3 HA ¢ | 350 437
1¥ICCH] pA | 0 | 350 443
IZTAVOVLH M ns 0 | 250
14TAVOVHL M4 ns 0 | 250

otes:

1/ The mean and standard deviation values were calculated over the four bissed and twa unbiazed parts irradiated in this testing.
The control samples remained constant throughout the testing and are not included in this table.

27 "P" indicates that all parts passed this test at this irradiation or annealing level. “F" indicates that all parts failed this test
at this irradiation or annealing level. "nPmF" indicates that n parts passed and m parts failed this test at this irradiation or
annealing level. . :

3/ These are manufacturer's pre-irradiaticn data sheet specification limits. No post-irradiation limits were provided by the
manufacturer ut the time these tests were performed.

4/ Drue ta fluctuations in the test equipment, some parts, including the control samples, Eailed these fests ramdomly after some
radiation steps. These readings are not inchuded in the statistics.

£/ Data for these parts at this level were not available.,
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TABLE IV (Cont'l.): Sammary of Electrical Measurements after Total Dose Exposures and Annealing for 28C256 /1

Tatal Dose Exposure (krads)
159 200 2150 3o

# Functional Tests /2 Pattern Bissed | Unbiased Unbissed! Riased | Unbiased| Riassed | Unblased
1 | Vo=t SV, V3-8V, Vik=d 5V, Freg.~0 SMH: | READ CHEKBD | . : 2 ¢ 2
I | Vo559, VE=0.0V Vih—5, 5V, Freq =0.5MH: | READ CHKHD :

Spec. LimJ/3 15,
# Parameters Uniés min mtaxX | mecan 3d
1|vOL mv | 0 | 450 20
2|¥OH V | 24| 45 A3
3oL pA | -10 ] 18 26
4|UHH pA | -10 | 10 0
5 |IOZL pA | -I0 | 10 2.2 |
s|rozn wa | 10| 10 54 |
7 |IOE ua | -10 55
E|(ICC1 mA | 0 33
PIICCEL L] 32
1MICCH2 mA | "0 3.2
11 ICCL3 pa 0 £]3193
121CCHS A 0 3197
1MTAVQVLH /4 ns 0 4.9
14|TAVQVHL M ns 0 3.0
otes:

1/ The mean and standard deviation values were calculated over the fomr biased znd two unbiased parts irradiated in this testing.
The control samples remained constant throughout the testimg and 2re not included in this table.

2/ "P* indicates that all parts passed this test at this irradiation or anncaling level. "F" indicates that all parts failed this test
at this irradiation or annealing Jevel, "nPmF" indicates that n parts passed aud m paris failed this test at this irradiation or

annealing level,

3/ These are manufacturer's pre-irradiation data sheet specifieation limis. No post-irradiation limits were provided by the

mapwfacturer at the time these tests were performed.

4/ Due to finctuations be the test equipment, same parts, includimg the control samples, failed these tests randomly after some

radiatiom steps. These readings are nat included in the statisties.
57 Data for these parts at this kevel were wot available,
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TABLE IV (Cont'd.): Summary of Electrical Measurements afier Total Dose Exposures and Annealing for 28C256 /1

Annealing
264 Rz
# Functional Tests /2 Pattern Biased | Unbiased
1 | Ver=d.5%,Vib=0.0V, Vik=4.5¥ Freq -~z | READ CHEED 5 E
2 |V oo S SV V0.0V, V15, 5V Freq =LSMHz | READ CHEBD Fak:
Spee, Lin.f3 164 IrERSC
# Parameters Units min max|mean 2d [mean od
1{voL mv | ¢ |450 :
2|{VOH vV | 24] 45
3L pA j-10 | 1D
4 |1IIH gA | -10] 19
S|HOZL pA | -10 ]| 10
&{I0ZH pA | -10 | 10
TIE pA | -1d
31CC1 mA | 0
9 ICCL2 mA | 0
10 ICCH2 mA | 0
141CCL3 rA | G
12{ICCH3 pA | 0
ATAVQVLH /4 ns | 0
14 TAYQVHL /4 ns D
otes:

1/ The snean znd standard deviation values were calculated over the four bizsed and two umhiased parts irradiated im this testing.
The comtrol samples remained comstant thromghout the testing and are hot inclnded in this table.

2/ "P" indicates that all parts passed this test at this irradiatlon or aunealing level. "F* indicates that all parts failed this test
at thiz irradiation or annealing Jevel. "nPotF" indicates that n parts passed and m parts failed this test at this irradiation ar
annealing level.

3/ These are mapnfacturer’s pre-irradiation data sheet specification limits. No post-irradiation limits were provided by the
mapufacturer at the time these tests were performed.

4/ Due to fiuctmations in the test equipment, some parts, including the control samples, failed these tests ramdomly after some
radiation steps. These readings are not included im the statistics. .

5/ Data for these parts at this Jevel were nof available.



